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We appreciate the opportunity to take look at the DAG concept from an
architecture viewpoint. We will examine the words of the concept and
highlight those which have architectural implications.

We will then examine those briefly with respect to how will DAG fit into the
NAS? What is the environment in which it must fit, how will it offer both
improved flight performance and flow performance?

We note that the NAS is a complex place.
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An example of this complexity. We arelooking at arrivalsinto Newark
Airport. The arrow tip is pointing at S-curvesin the vicinity of Richmond,
Virginiaadistance of over 400 miles south of Newark New Jersey. At first
glance these curves represent individual inefficiencies since it is obvious that
the flights are not achieving their individual nominal flight plans. From aflow
point of view, these curves represent a procedural multi-center metering for
the transition to arrival of aircraft to Newark. The efficacy/inefficacy of that
process might be measured if we aggregate the flow across the meter fixes and
identify whether the flow rate matches the acceptance rate of the airport’s
arrival state.

This one potential measure of efficiency, but efficiency can only really be
measured with respect to stated objective. If the goal is maximum throughput,
this may be the right implementation, or perhaps aversion of a Traffic
Management Advisor will help. If the goal is minimum fuel, the assignment
of dotsfor departure to allow for minimum vectoring to the arrival fix might
be contempl ated.

Notice also that the transition to arrival for Newark begins well south of
Washington (DCA and IAD) which means that departure are going directly
from departure to collection.

Questions for DAG. How will the flight deck’ s objectives be matched to these
multi-center flow objectives? What is the operational/flight objective we seek
to achieve?
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Vision

“Distributed Air/Ground Traffic Management is a National
Airspace System concept in which flight deck (FD) crews,
air traffic service providers (ATSP) and aeronautical
operational control (AOC) facilities use distributed
decision-making to enable user preferences and increase
system capacity, while meeting air traffic management
requirements. DAG-TM will be accomplished with a
human-centered operational paradigm enabled by
procedural and technological innovations. These
innovations include automation aids, information sharing
and Communication, Navigation, and Surveillance (CNS) /
Air Traffic Management (ATM) technologies.”
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With that in mind we look to the DAG vision.

The vision of DAG makes thisintegration of objectives agoal, underline 1,
and notes that it will have impacts across all infrastructure services that the
NAS provides.

Note: Still unclear what the measure of goodnessis - fuel, time enroute, etc.
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What it is!

 DAG-TM is a proposed concept for gate-to-gate NAS
operations beyond the year 2015.

It will address dynamic NAS constraints such as bad
weather, Special Use Airspace (SUA) and arrival
metering/spacing.

» The goal of DAG-TM is to enhance user
flexibility/efficiency and increase system capacity, without
adversely affecting system safety or restricting user
accessibility to the NAS.
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The concept states are the factors to be included in DAG.
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What it doesn’t include!

» FAA issues regarding implementation. DAG-TM activities
will assume the NAS Architecture (currently version 4.0)
as a baseline for FAA implementation plans; research on
DAG-TM feasibility and benefits will provide the FAA
and the user community with data to determine the
appropriate NAS Architecture modifications to
accommodate implementation of the DAG-TM concept.

e “Cultural” issues regarding the introduction of new
technologies (DSTs), procedures and roles/responsibilities;
e.g., operational training and pilot/controller acceptance.

* Issues relating to NAS benefits arising from a reduction in
separation standards.
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Thelist of things that aren’t included is not trivial.

First, DAG is not looking to the full impact on the NAS with respect to its
requirements on the NAS. That isleft to the FAA. One argument for thisis
that DAG isonly going to technical readiness level 4.

Second, DA G will assume that the cultural issues related to changing roles and
responsibilities will be handled by the FAA.

It won't consider any changes in separation although the introduction of any
improved flight deck will result in calls for such changes.
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Benefits and related assumptions

* Increased user efficiency/flexibility. DAG-TM offers users
maximum opportunity to self-optimize their operations
(both fleet-wide and flight-specific), within the dynamic
constraints of the ATM system.

* Increased system capacity. Delegation of separation
responsibility to appropriately equipped aircraft and
ATSP-based DSTs could potentially reduce controller
workload, thereby enabling the ATSP to handle more
traffic.

* Increased system safety, due to a significant increase in
situational awareness and distribution of workload.
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Quotes from the DAG concept to consider.

Bullet 1: Dynamic constraints is ainformation requirement on the current NAS
for which the constraints are either static and published, or verbally exchange
in written down by pencil on paper.

Bullet 2: This may not match the list of not included.

Bullet 3: By what measure is the safety in the NAS compromised by lack of
situational awareness? This may be true, but it requires statement of
mechanism and measurement.
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Benefits

e Distribution of the cost for NAS modernization between
users and the ATSP.

e Decreased user dependence upon ATSP services and a
ground-based infrastructure; this may also enhance global
interoperability.
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And more quotes form the DAG concept to consider. Implies that the FAA and
its systems take a lesser role in the NAS. Lesser or different?
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Air Traffic Services
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Let’s set the framework for the architecture. These are the NAS services and
sub-elements. These services and capabilities derive from statute and treaty.

These are the services that the FAA isrequired to ensure. These services can
be provided directly by ATC or by standards, procedures and equipage.
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Within each service there is a expectation of performance and level of service.
This dide from Roger Wall’ s of the Free Flight Select Committee shows the

expectation that the user community has for airsapce, flow, separation, and
advisory services.
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Conops to Architecture
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Thisisaexample of what is fundamental in the NAS and its architecture.
These capabilities don’t change. What does change is the desired performance
for the service and the manner in which the capability/service is provided. The
concept of operations provides the articulation of how the service isto evolve,
this are then captured as changes in implementations. DAG isnot a new
service, it isaset of implementations that replace existing methods for
delivering service.

How do wefit DAG in ? Let’s go ack to the evolution of the bubbles. This
evolution is also capture in atransition in the mechanisms/packages of that
support the implementation and the improved performance.
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Evolution of Capability Implementation
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Let’slook at one evolution for which DAG may be the future state. The point
to take form here and the story we will develop throughout this mornings
briefingsis that the underlying activities laid out in the architecture are not
unique or new. In this case, the capability denoted as probing for conflict is not
brand new. Controller’ s have been and continue to perform this activity. What
isnew istheindividual implementations which make this activity more
efficient and robust to meet the changing needs - traffic growth and user
preferred profiles.

But how are the bubbles the basis of the architecture?
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We look at al the operational performance requirements and establish
operational needs. Each operationa change has an expectation of
improvement. To make that improvements possible, information must be
manufacture, gathered exchange. The concepts of use are descriptions of how
individual technologies work together to provide that information
performance.
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Look at Operational Needs

» Common understanding of resource status

— “Information exchange with the ATSP and the AOC, such as:
< » Weather information access and displays
« » Winds aloft updates
¢ » SUA status
« » Traffic complexity parameters
« » Constraint information”
— “Enhanced situational awareness through display of traffic,
weather, and SUA information”
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So what are the operational needs that will drive the concepts of use. Let’sgo
again to the DAG concept. Here we see not only dynamic information, but also
more information.
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« Common understanding of future trajectory

— *“Information exchange with the users, such as:
e » User preferences (aircraft and fleet)
e » Aircraft states and trajectory intent”
— “Improved predictability of aircraft trajectory maintenance, thereby
allowing reduced excess spacing buffers.”
— “Procedures and tools that allow user-ATSP collaboration to meet
ATSP requirements while maximizing user benefit”

 Distributed Decision Making
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Here we see dynamic sharing of trgjectories across flight deck and DSTSs.
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Major Impacts - Architecture Viewpoint

* Information
— Integrated information view that provides the common
situational awareness required for each actor to make the
decisions that are most appropriate for them to make.
— Requires a common information architecture across DAG
e 20/80 rule
— Concept element 0 issues:
¢ NAS-Wide Information system or SWIM
¢ Flight Data Management
» Gate-to-Gate Intent
— Trajectory exchange - common trajectory expectation

* Flight Object
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From these needs we begin to see impacts on the architecture and items which
must be included.

The information exchange and common situational requirements will require
an integrated approach and not an ad hoc application by application approach.

The 20/80 rule says that when 20% of the system is has been developed, 80%
of the system design is set. Given our experience with other tools we see that
thisistrue. If an integrated approach is not taken, we will be jury-rigging
interfaces.

We also see that al systemsthat carry or compute atrgjectory share that across
the NAS so all individuals and systems have common situational awareness.

15
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Architecture Viewpoint

» Airspace Management
— High Altitude

— SUAs -
¢ Restricted vs. Clearance
« Airspace or Flight Plan

Controller/Pilot Acceptance

— CHI
— Separation Assurance vs. Error
» Training
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DAG has maor impacts on many other aspects of the NAS. DAG and DAG
requirements can have a major influence on the definition of the High Altitude
Airspace. It can also provide justification for pursuing an airspace which
encourages the more active role of the flight deck.

It also has major impact on the roles and responsibilitiesin the NAS. Including
conflict detection, resolution, and flow conformance.

These are not trivial changes and will require extensive revisions to training.

16
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Operational Improvement

* Increased System Safety !
— Define the mechanisms
— Identify the contribution
— Reduced separations?
— End-to-end certification
e Efficiency vs. Equity
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There is also the promise of increased safety. DAG claims benefits for safety.
On the face of this this might be true, but by what mechanism. One of the least
well understood things is the manner in which safety is affected and improved
inthe NAS. IF DAG wants to claim benefits then define it and measure it.
Such an activity can only increase the likelihood of defining the requirements
for separation standards and how they may be affected by increased
information

17
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Modernization Cost

« “Distribution of the cost for NAS modernization between
users and the ATSP.”

e “Decreased user dependence upon ATSP services and a
ground-based infrastructure; this may also enhance global
interoperability.”

* What is the reality?

— Increasing infrastructure on both sides
— Cost Avoidance
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Finally, DAG defines an environment in which more- not less - information
and strategies are shared across the NAS. There is no way that the dependence
will decrease. Changing authority is different from dependency.

18
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Summary

* DAG has impacts on virtually every service and
potential future implementations

* Need the transitions and timeframes

» Can’t consider DAG as an experiment into step-wise
improvements.
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